
RETI Phase 2 Update WorkgroupRETI Phase 2 Update Workgroup
Transmission Utilization Issues Transmission Utilization Issues 

Black & Veatch: Ryan Pletka
October 19, 2009



Resources Delivered to 
RUPERT

ENDAKO

WILLISTON

GORDON M  SHRUM

TUM BLER

SLAVE RIVER

California Gateway 
Substations

WILLISTON

PORT 
M CNEIL

INDEGLOW

NEW 53

NICOLA

JANET

KELLY LAKE

WEST 
BROOKS EM PRESS

RED DEER
BIG KNIFE CREEK

GOLDSTREAM

� COB

� NEW 12 (CA/NV)

M ONROE

OLYM PIA

JOHN DAY

BELL

NEW92

GARRISON NEW93

HAVRE

CONRAD

G COULEE

BETHEL

INDEGLOW

SELKIRK NEW56

NEW42

� NEW 12 (CA/NV)

� MEAD
COB

JOHN DAY

NEO NEW39

BRADY

M IDPOINT

NEW 19

BOISE

NEW 15
CASPER 
NORTH

YELLOWCAKE

BETHEL

BROADVIEW

BRIDGE

� ALAMORIO

� HARQUAHALA
M ONA AULT

STORY

BURLINGTON
M ONTROSE

PONCHAWEST CEDAR

GONDER

TRACY

NEW 12BELLOTA

VACA DIXON

M IRACLE 
M ILE

NEW 35

LARAM IE RIVER

ARCHER

STERLING

FLAM ING GORGE

ESM ERALDA DENVE

TERM INAL

M IDWAY LAM AR

VILASSAN LUIS

AM ARGOSA

NEW 11
ANTELOPE

SERRANO

PISGAH

DEVERS M OUNTAIN

BLYTHE
WESTWING

CHOLLA

FOUR CORNERS

RIO PUERCO

NEW 28

TOM ELOS COCHES

WALSENBURG

GLADSTONE

HARQUAHALA

MEAD

Black & Veatch - 2

LUNAHILDAGO

SANTA ROSA
GREENLEE

TOM E

NEW 26

CALIENTE

ARROYOCPO

SN FELIPE

TORTOLITA

LOS COCHES

ALAMORIO HARQUAHALA



Oregon and Washington Resourcesg g
100

75

/M
W

h

50

ve
re

d 
C

os
t, 

$/

Geothermal
Solar
Wind
Biomass

25

A
dj

us
te

d 
D

el
iv Hydro

0 10 20 30 40 50 60 70
0

A

1450 MW 
66%CF

3000 MW 
44%CF

3300 MW 
33%CF

Black & Veatch - 3

-25

Generation Potential, TWh

66%CF 44%CF 33%CF



Arizona and New Mexico Resources
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Arizona Solar (Fixed, Thin Film) ZITA-299( , )
1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Jan 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Feb 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.6 0.7 0.7 0.6 0.6 0.7 0.7 0.6 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mar 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.6 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Apr 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.8 0.8 0.9 0.9 0.9 0.9 0.9 0.8 0.8 0.6 0.1 0.0 0.0 0.0 0.0 0.0 0.0
May 0 0 0 0 0 0 0 0 0 0 0 2 0 7 0 8 0 9 0 9 0 9 0 9 0 9 0 9 0 9 0 8 0 7 0 3 0 0 0 0 0 0 0 0 0 0 0 0May 0.0 0.0 0.0 0.0 0.0 0.2 0.7 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.8 0.7 0.3 0.0 0.0 0.0 0.0 0.0 0.0
Jun 0.0 0.0 0.0 0.0 0.0 0.2 0.7 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.4 0.0 0.0 0.0 0.0 0.0 0.0
Jul 0.0 0.0 0.0 0.0 0.0 0.1 0.6 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.6 0.3 0.0 0.0 0.0 0.0 0.0 0.0
Aug 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.2 0.0 0.0 0.0 0.0 0.0 0.0
Sep 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.6 0.7 0.8 0.7 0.7 0.7 0.8 0.7 0.7 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Oct 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.5 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nov 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0Nov 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dec 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.5 0.6 0.6 0.5 0.6 0.6 0.5 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Arizona Wind (Northeast) ZITA-206
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Jan 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Feb 0.4 0.3 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4
Mar 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.6
Apr 0.5 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.5
May 0 4 0 4 0 4 0 4 0 4 0 4 0 3 0 3 0 3 0 2 0 2 0 2 0 2 0 2 0 1 0 2 0 2 0 2 0 3 0 3 0 3 0 3 0 4 0 4May 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.1 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4
Jun 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3
Jul 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2
Aug 0.1 0.2 0.2 0.2 0.3 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1
Sep 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Oct 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4
Nov 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.3 0.3
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Dec 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3



Combined 100% AZ wind, 100% AZ solar ,
(NM similar)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Jan 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.9 1.0 1.0 1.0 1.0 0.9 0.9 0.7 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Feb 0.4 0.3 0.4 0.3 0.3 0.3 0.3 0.6 0.9 0.9 0.9 0.9 0.9 0.9 1.0 0.9 0.5 0.3 0.3 0.3 0.3 0.3 0.3 0.4
Mar 0 5 0 5 0 5 0 5 0 5 0 5 0 6 1 1 1 2 1 3 1 3 1 2 1 2 1 2 1 2 1 1 0 8 0 5 0 5 0 5 0 5 0 5 0 5 0 6Mar 0.5 0.5 0.5 0.5 0.5 0.5 0.6 1.1 1.2 1.3 1.3 1.2 1.2 1.2 1.2 1.1 0.8 0.5 0.5 0.5 0.5 0.5 0.5 0.6
Apr 0.5 0.4 0.4 0.4 0.4 0.4 0.8 1.2 1.3 1.3 1.3 1.3 1.3 1.3 1.2 1.2 1.0 0.5 0.4 0.5 0.5 0.5 0.5 0.5
May 0.4 0.4 0.4 0.4 0.4 0.6 1.0 1.1 1.2 1.2 1.1 1.1 1.1 1.1 1.0 1.0 0.9 0.5 0.3 0.3 0.3 0.3 0.4 0.4
Jun 0.3 0.3 0.3 0.3 0.3 0.5 0.9 1.0 1.1 1.1 1.1 1.1 1.1 1.1 1.0 1.0 0.8 0.5 0.2 0.2 0.2 0.2 0.3 0.3
Jul 0.2 0.2 0.2 0.2 0.2 0.3 0.7 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.8 0.8 0.7 0.4 0.1 0.1 0.1 0.1 0.1 0.2
Aug 0.1 0.2 0.2 0.2 0.3 0.3 0.6 0.8 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.7 0.6 0.2 0.0 0.1 0.1 0.1 0.1 0.1
Sep 0 2 0 2 0 2 0 2 0 2 0 2 0 5 0 8 0 9 0 9 0 9 0 9 0 9 0 9 0 9 0 8 0 5 0 2 0 2 0 2 0 2 0 2 0 2 0 2Sep 0.2 0.2 0.2 0.2 0.2 0.2 0.5 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.8 0.5 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Oct 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.9 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.8 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.4
Nov 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.8 1.0 1.0 0.9 0.9 0.9 0.9 0.9 0.6 0.3 0.3 0.2 0.2 0.2 0.2 0.3 0.3
Dec 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.4 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3
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One Potential Arizona Examplep

� 1000 MW Wind (35% CF) – 3066 GWh/yr

� 1000 MW Solar (25% CF) – 2190 GWh/yr

2000 MW l t 5256 GWh/� 2000 MW nameplate 5256 GWh/yr

� 1300 MW Coincident Peak

� +15% safety factor = 1495 MW

� Build 250 mile 500 kV line ~ $500 million

� $50 million/yr @10% fixed charge rate

Black & Veatch - 7

� $50 million/yr @10% fixed charge rate

� $50 million / 5256 GWh/yr = $9.51 / MWh



Baja to Southern California
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Idaho to Northern California
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Utah to Southern California
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Wyoming to Southern California
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British Columbia to Northern California
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RETI currently includes everything but hydro
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Nevada to Southern California

200

RETI currently includes geothermal plus solar and wind in southern NV.  Add all other resources?
NV RPS demand is about 10 TWh
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